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 Abstract 
 A method for evaluation of droplet deposit analysis is presented, based on percent of surface covered with 
chemicals. The method consist of collecting the droplets, using water sensitive paper (WSP), images scanning 
and calculation of coverage coefficient (GA) trough a “TestGA” program, developed for this purpose. 
 
INTRODUCTION 
 
 The use of agricultural chemicals will continue to grow, particularly in developing 
countries, because of the economic advantages that they bring. Agricultural chemicals are 
used to increase both the level of production and maintain the quality of the final product. 
Care must be taken when using agricultural chemicals as many movement of the chemical 
away from the target reduces the efficacy of the chemical and may cause damage to the 
environment. For a pesticide to work properly it must be applied correctly at the right stage of 
development of the pest. Insecticides must be applied to maximize, directly or indirectly, the 
uptake of the pesticide by the insect. Herbicides are most effective when good spray coverage 
is obtained on small, unstressed weeds. 
 Agricultural pesticide application equipment is required to deposit plant protection, 
product as safe and accurately as possible on target. The aim is to deliver only those amounts, 
which are required to control the pest and weeds and to minimize contamination of the 
operators and off – target losses into the environment. 
 Spray coverage is influenced by many factors including driving speed, droplet size, 
canopy geometry and density, climatic condition and sprayer performance. A correct 
adjustment of the sprayer improves the accuracy and the efficiency and result in a more 
uniform and targeted spray deposit which helps to prevent inadequate pest control, induction 
of resistance, economical loss of product, time and labor and environmental pollution. 
 The need to improve the way that agricultural pesticides are handled and applied has 
components relating to: 
- financial factor – primarily by ensuring that minimum dose rate is used consistent with 
achieving the required biological effect; 
- environmental factors – including drift at field boundaries, onto surface water and into 
vegetation; 
- operator and by – stander contamination – again as a result of spray drift during 
application; 
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- residual levels in food crops influenced by the timing of application particularly with 
regard to harvest period, control of the delivered dose rate and uniformity of deposit 
across a target area. 
 
PLANT PROTECTION REQUIREMENTS 
 
 The general interest for understanding pesticide spray deposition on a crop is recognized 
in the almost stereotype and permanent repeated request of uniform distribution on the canopy 
surface. Uniform distribution promises to minimize the delivered chemical dose. 
 It is assumed that uniform distribution or low variability of deposit allows to reduce the 
delivered chemical rate and achieving deposits that result in acceptable biological efficacy. 
This postulate includes: 
- a minimum deposit on targets is needed in order to achieve the intended biological 
efficiency; 
- the minimum required deposit depends on the delivered rate; 
- in fact it is technically possible to achieve a uniform distribution on targets in a crop. 
 There is continuing pressure to minimize the dose a chemical used in agricultural 
production so as to: 
- minimize environmental effects both within treated field and particularly of field 
boundary areas; 
- control the levels of direct human contamination, particularly machine operators; 
- reduce the risk of high residue levels in food and drinking water; 
- kip the production costs of high quality produce as low as possible. 
 The opportunities for using the minimum quantity of pesticide can be increased by 
continuously control of delivered dose and uniformity watching delivered dose and spray 
characteristics to target requirements and giving improved control of spray drift white 
maintaining product efficacy. 
 
DEVELOPMENT OF A SPRAY DEPOSIT EVALUATION METHOD 
 
 Pesticide application equipment pay the most important roll in achieving the 
requirements imposed to plant protection. Nozzles are very significant component of plant 
protection equipment because they are one of the factors which decide whether a plant 
protection product can fully realize its effectiveness potential or whether the crops themselves 
are damaged or even neighboring crops and non-target areas are affected. 
 On the other hand, the use of good practice for application of pesticides is important and 
nevertheless guarantees a high degree of efficacy. In this respect, FAO and other international 
organizations are developing guidelines on good practice for plant protection. 
 In order to ensure that sprayers purchased are safe to users and to the environment as 
well permanent control and calibration are needed. 
 The objective of this study was to develop a method of evaluation of droplet distribution 
on a specific target. 
 
 Method of evaluation. 
 Deposit evaluation reported in literature is carried out according to very different 
methods. Sampling technique, sampling unit (type, size and number), sample size and as well 
the measuring technique vary. 
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 One of the possibilities to improve the efficiency of the treatment is to have a good 
coverage respectively, the percentage of plant surface that is covered with chemical to be 
higher. 
 The droplet size and droplet deposit were estimated by using water sensitive paper 
(WSP). Investigations were conducted in laboratory conditions as fallow: 
- data collection and 
- analysis of experimental results by computer aided program. 
 Water sensitive paper was used to collect the particles. The paper is changing the color 
in contact with the water (Fig. 1). 
 
 
 
 
 
 
 
 
 
   a)      b) 
Fig. 1. Water sensitive paper collector: 
a) – before the application; b) – after the deposit 
 
 In order to evaluate the deposit particle distribution pattern, the sampling units of 1 cm2, 
were placed at 10 cm distances, symmetric with respect of median axe of nozzles, covering 
the working width of B = 60 cm (Fig. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Scheme of collector position. 
 
 The sprayer moves with the same speed of the field equipment over the collectors. The 
paper is placed in a horizontal position. 
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 Program development. 
 To analyze the results by using the computer, two steps are necessary: 
a. images scanning from sensitive paper and 
b. computation of results using “TestGA” program. 
 The images a scanned in white – black, with a resolution of 200 pixels/cm2. The images 
are saved in <name file.bmp>, (Fig. 3) 
 
 
 
 
 
 <name file.bmp> 
Fig. 3. Scanned image test 
 
 In order to compute the results a program named “TestGA” was developed by using the 
MathCAD facilities (version 2001). The program structure consist of six steps, is presented in 
figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Flow chart of “TestGA” program. 
 
- step 1 – insert of image trough <Insert> menu; 
- step 2 – reading the images using the M:=READBMP(name file.bmp) function; 
- step 3 – attachment of image matrix M (see figure 5); 
 
  101 102 103 104 105 106 107    1 2 3 4 
 19 255 255 0 0 255 255 0   1 1 1 0 0 
 20 0 255 0 0 255 0 0   2 1 0 0 0 
M:= 21 0 0 0 255 0 0 0  Mi:= 3 0 0 0 0 
 22 0 0 0 0 0 0 255   4 1 0 0 1 
 23 0 0 255 255 0 0 255   5 0 0 1 1 
 24 0 0 255 255 0 255 255   6 0 1 1 1 
 
Fig. 5. Example of M matrix 
(were 0 correspond to white color and 255 to black 
color). 
  
Fig. 6. Example of Mi submatrix 
(were 0 correspond to white color and 
1– to black color). 
STOP 
START 
Step 1 - 2 
 
Step 3 - 6 
Step 7 
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- step 4 – selection of sub matrix sample unit (1 cm2) using the function of form: 
 Mi=submatrix(M, x0, xn, y0, yn), (1) 
- Step 5 – assign the values: 
0 ← 0 
255 ← 1 
for evaluation of coverage, percentage of surface that is covered with pesticides (Fig. 6); 
- step 6 – calculation of coverage (GA) by using the relation: 
 [%],100)()( ⋅⋅= ii
i
i McolsMrows
N
A , (2) 
were: Ni is the number of pixels covered with pesticides and calculated with the 
relation: 
 ∑∑= ii MN ,  
 rows(Mi).cols(Mi) represent the total numbers of elements of each submatrix Mi. 
- step 7 – graphical representation of coverage GA=f(L) as show in figure 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7. Graphical representation of GA=f(L) 
 
CONCLUSIONS 
 
 The method of droplet deposit analysis through the calculation of coverage (percent of 
surface covered with pesticides) is a possible tool for verifying the sprayers in the laboratory 
test. According to this method the classification and calibration of sprayers is possible. 
 The method may be extended to control the rate of pesticides in different plant 
protection technology. 
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